, and Emanuele Forte 6 Outcrops have long been studied as analogs for rocks in the subsurface that are rich in natural resources, such as hydrocarbons, minerals, and groundwater. Outcrops provide highly detailed and spatially continuous information on, for example, petrology, facies, sedimentary structures, texture, grain types, morphometric properties, fractures and their orientations, joint patterns, compaction, diagenetic changes, and petrophysical and physicochemical properties. However, in most cases, this information is 2D or pseudo 3D at best. This may restrict the reconstruction in a true 3D sense and specific down-dip or along-strike trends may be difficult to quantify.
Typically, geophysical methods are used to retrieve analog data in the absence of outcrops or to supplement those with petrophysical data comparable to the subsurface volume of interest. However, they also offer a unique opportunity for a "look behind the cliff," thus enabling 2D outcrop analog data to be extended into the third dimension. For example, ground-penetrating radar (GPR) has long been used to for static imaging (e.g., Pratt and Miall, 1993; Asprion and Aigner, 1999; Olariu et al., 2005) and dynamic imaging of fluid flow (e.g., Truss et al., 2007) . Additionally, outcrops can be utilized to build realizations of impedance and reflectance as a basis for synthetic modeling (Rudolph et al., 1989; Bakke et al., 2011) . For example, Stafleu and Schlager (1993) used outcrop models to generate synthetic seismic sections and to understand imaging limitations and improve processing strategies and interpretation of comparable real-world data sets.
With the increasing demand for unconventional, geothermal, mineral, and water resources as exploration targets, there is a renewed interest in detailed outcrop studies. Recent advances in geophysical technologies and development of complementary tools have the potential to contribute to such studies (e.g., Malehmir et al., 2012; Grasmueck et al., 2013; Fernandes et al., 2015) . This special section of Interpretation presents a collection of papers that span a broad spectrum of methods and applications. The geophysical methods used are seismic tomography and reflection, GPR, electrical resistivity tomography, on-ground electromagnetic (EM) induction, airborne very-low frequency EM, and radio-magnetotellurics (RMT). The papers discuss the successful application of such techniques to paleoseismology, hardrock seismic imaging and mining-induced faulting, sediment deformation, carbonate stratigraphy, and bedrock mapping.
Below, the papers selected to this special section are summarized in groups of two, where the first two papers use seismic methods, the middle two employ GPR, and the last two use integrated approaches.
Hanafy et al. present two case studies on the use of high-resolution seismic tomography and reflection imaging in the field of paleoseismology. The seismic data interpretations are compared with data obtained by trenching and borehole logging at the study areas to assess the accuracy and limitations of traveltime tomography for imaging faults.
Place et al. illustrate the efficiency of seismic methods to characterize outcropping mining-induced faults and geologic units at depth. While already in a challenging hardrock environment, the presence of anthropogenic noise further challenges the interpretation of the seismic data alone; outcrop and in-mine observations in conjunction with reflection modeling help overcome these problems.
Janson et al. present GPR data acquired over Cretaceous rudist buildups in Central Texas. The 2D and 3D GPR data allowed the authors to characterize and quantify the shape, dimension, and architecture of the buildups and compare them to other Cretaceous buildups in Texas and subsurface equivalent ones in the Middle East.
Ercoli et al. compare a trench exposure of a normal fault with attribute images extracted from a 3D GPR data set. This combined approach provided quantitative information on the structural and geologic features at the study site.
Chwatal et al. describe a study where a range of near-surface geophysics methods were used to investigate fold structures in a former sand pit at the southern flank of the Vienna Basin. The detection of wave-like and dome-shaped structures, which underlie the entire area surrounding the sand pit, supports the hypothesis of a tectonic origin in Plio/Pleistocene times.
Persson and Erlström present the usefulness of electromagnetic and radiometric measurements in carbonate-dominated bedrock. It is especially demonstrated that the RMT method is an excellent tool for subsurface mapping and delineation of marlstone and limestone facies down to around 100 m depth.
